Nitric oxide enhanced the growth of an obligated intracellular bacterium Orientia tsutsugamushi in murine macrophages.
Orientia tsutsugamushi is the causative agent of scrub typhus. It is an obligate intracellular bacterium that grows only in eukaryotic cells. Macrophages play an important role in innate immunity by surveilling the human body for pathogens. In present study, it was demonstrated that O. tsutsugamushi propagated well in LPS-activated RAW 264.7 macrophages, but not in non-activated macrophages. In LPS-activated macrophages, the expression of Nos2, which encodes the inducible nitric oxide (NO) synthase (iNOS), was highly upregulated compared to those in non-activated macrophages. Parallel to this upregulation, high NO production was observed in LPS-activated macrophages. Transmissible electron microscopy showed that O. tsutsugamushi replicated in the cytosol of macrophages. Thus, O. tsutsugamushi was thought to escape the phagosomes at an early stage of phagosome maturation to avoid the bactericidal effect of NO. Furthermore, O. tsutsugamushi growth was enhanced in NO donor-supplied RAW 264.7 macrophages, as well as in LPS-activated, but not in non-activated macrophages. Consequently, these results suggested that NO was rather essential for enhancing the replication of O. tsutsugamushi in RAW 264.7 macrophages, despite the typically detrimental effects of NO against intracellular pathogens. In the present study, NO was suggested to activate specific pathways to enhance the growth of O. tsutsugamushi.